Comparison of platelet membrane markers for the detection of platelet activation in vitro and during platelet storage and cardiopulmonary bypass surgery.
Changes in the platelet plasma membrane during activation were investigated by flow cytometry in a comparative study of in vitro platelet activation during platelet storage and cardiopulmonary bypass surgery. We studied changes in the expression of the plasma membrane glycoproteins lb and llla and CD31 antigen (PECAM-1), the alpha-granule membrane proteins GMP-140 (PADGEM, CD62 antigen) and GMP-33, and lysosomal integral membrane protein-CD63. A simultaneous change in the expression of the various glycoproteins induced by platelet activation was seen after thrombin stimulation in vitro and during platelet storage. Platelet activation in vivo in patients showed a more complex change in the expression of membrane glycoproteins. During cardiopulmonary bypass the mean fluorescence values for glycoprotein llla, GMP-33, and the percentage of GMP-140 and lysosome integral membrane protein-CD63 expressing platelets increased significantly. CD31 antigen expression was significantly decreased, whereas glycoprotein lb expression did not change. We conclude that flow cytometry is useful for the detection of changes in the expression of membrane glycoproteins induced by platelet activation in vitro and during platelet storage. Application of flow cytometry as clinical tool for screening platelet activation in patients or for identification of a prethrombotic state requires evaluation of a panel of platelet membrane glycoproteins because the changes in membrane expression may be different in various clinical situations.